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V]HPpO\HNHW 
 
$]HOYpJ]HWWNXWDWiVLPXQND 
I. $ NO|QE|]Ę PpUpVL PyGV]HUHN NLGROJR]iVD YHULILNiOiVD PpUpVL N|UOPpQ\HN
YiOWR]iViQDN KDWiVYL]VJiODWD~MELRPHFKDQLNDLSDUDPpWHUHNGHILQLiOiVD 
$OWpPDYH]HWĘ.LVV5LWD0 
5pV]WYHYĘN%HMHN=ROWiQ,OO\pVÈUSiG3DUyF]DL5yEHUW.LVV-HQĘ (2006-WyO 
.XWDWiVFpOMD 
6]NVpJHV a NRUiEEL NXWDWiVEDQ 7 KDV]QiOW XOWUDKDQJ-DODS~ PpUĘKiUPDVRNDW
KDV]QiOyHJ\-PpUĘIHMHVPpUpVLUHQGV]HUPpUpVLVPpWOpVSRQWRVViJiQDNPHJKDWiUR]iVD. Fontos 
NpUGpV D PR]JiVRN PHJLVPpWOpVL SRQWRVViJiQDN YL]VJiODWD DPHO\ HJ\UpV]W D MiUiV
YiOWR]pNRQ\ViJiQDN YL]VJiODWD PiVUpV]W D KLUWHOHQ LUiQ\YiOWR]WDWiVRNKR] W|UWpQĘ
DONDOPD]NRGiVYL]VJiODWDDPHO\KH]~MPpUpVLPyGV]HUWNHOONLGROJR]QL 
A UHQGV]HUWiWDODNtWiVVDOFpOV]HUĦOHQQHIHOVĘYpJWDJLPR]JiVRNHOHP]pVpUHLVKDV]QiOQL
(KKH]V]NVpJHVDPpUpVLPyGV]HUDELRPHFKDQLNDLPRGHOOYDODPLQWDPR]JiVMHOOHP]pVpUe 
KDV]QiOWMHOOHP]ĘNNLGROJR]iVDGHILQLiOiVD 
Az HQGRSURWp]LV EHOWHWpVHNQpO IHOOpSĘ kilazXOiVQDN PLJUiFLynak a N|YHWpVpKH] a 
radioszterHRPHWULDLDQDOt]LVIHOWpWHOHLQHNPHJWHUHPWpVH V]NVpJHV. 
 
$]HOYpJzett munka |VV]HIRJODOiVD$]HOYpJ]HWWPXQNiKR]WDUWR]ySXEOLNiFLyNVRUV]iPiWLV
megadjuk): 
1. $NXWDWiVVRUiQHOYpJH]WN az ultrahang-DODS~PpUĘKiUPDVRNDWKDV]QiOyHJ\-
PpUĘIHMHV PpUpVL UHQGV]HU NOLQLNDL MiUiVYL]VJiODW [27] PpUpVLVPpWOpV 
SRQWRVViJiQDN PHJKDWiUR]iViW >,31] 'HILQLiOWXN D PHGHQFH|Y PR]JiVDLW
OHtUyDEV]RO~WV]|JHNet URWiFLyELOOHQpVIOH[Ly [28,31,35], DFRPEFVRQWRWpV
D PHGHQFH|YHW UHSUH]HQWiOy NpW WpUEHOL YHNWRU iOWDO GHILQLiOW iOWDOiQRV
FVtSĘV]|Jet [5,6,9,10,28, 31], valamint a fajlagos FVtSĘYiOWR]iV SDUDPpWHUt 
[25,31]. A MiUiV VHEHVVpJpQHN KDWiVYL]VJiODWD D]W PXWDWWD KRJ\ mind a 
MiUiVNpSet [5,6,31], mind D MiUiV YiOWR]pNRQ\ViJiW [44,45] D MiUiV VHEHVVpJH
V]LJQLILNiQVDQEHIRO\iVROMD 
2. $ MiUiV YiOWR]pNRQ\ViJiQDN YL]VJiODWiKR] HOHQJHGKHWHWOHQ VRN MiUiVFLNOXV
PLQLPXP  GH FpOV]HUĦ  IHOHWWL MiUiVFLNOXV IHOYpWHOH, HOHP]pVH amely 
OHJHJ\V]HUĦEEHQ D IJJĘOHJHV UHDNFLyHUĘ PpUpVpQ DODSXOy [24] HJ\V]HUĦVttett 
MiUiVYL]VJiODWWDO W|UWpQKHW DPHO\HW YHULILNiOWXQN [47,48]. A V]|JMHOOHP]ĘNQpO
KDV]QiOKDWy iWODJRV-UHODWtY V]yUiV GHILQLiOiViYDO [44,45] D MiUiVFLNOXV DODWW
folyamatosan YiOWR]yV]|JHNYiOWR]pNRQ\ViJD HJ\SDUDPpWHUUHOMHOOHPH]KHWĘ. 
3. $ NLQHV]Wp]LV NLQHV]Wp]LD YL]VJiODWQDN IRQWRV HOHPH D PR]Jy ODSRQ W|UWpQĘ
MiUiV, valamint D KLUWHOHQ LUiQ\YiOWR]WDWiVUD W|UWpQĘ UHDJiOiV MHOOHP]pVH
amelyhez kidolgoztuk az HJ\HGL PDUNHUHNHW KDV]QiOy HJ\-PpUĘIHMHV PpUpVL
PyGV]HUt [32,43]$KLUWHOHQLUiQ\YiOWR]WDWiVVRUiQDKLUWHOHQÄNLU~JRWW´ODSRWD
YL]VJiOW V]HPpO\ FVLOODStWMD D]D] D ODS PR]JiVD FVLOODStWRWW PR]JiVNpQW
NH]HOKHWĘD]D]DPR]JiVDOHQJpVSDUDPpWHUHNNHOMHOOHPH]KHWĘ [32,43,53]. 
4. $ YiOOt]OHWL PR]JiVRN HOHP]pVpUH DGDSWiOWXN pV YHULILNiOWXN D] XOWUDKDQJ-
DODS~ PpUĘKiUPDVRNDW KDV]QiOy HJ\-PpUĘIHMHV PpUpVL UHQGV]HUW [8,12,26]. 
gVV]HiOOtWRWWXN D -pontos biomechanikai modellt [8, 12, 26] GHILQLiOWXN D
YiOOt]OHWL PR]JiVRN OHtUiViUD KDV]QiOKDWy NLQHPDWLNDL SDUDPpWHUHNHW [8, 
18,26].  
5. A radioszterHRPHWULDL DQDOt]LV IHOWpWHOHLW D 6]W -iQRV .yUKi] 2UWRSpG-
7UDXPDWROyJLD 2V]WiO\iQ WHUHPWHWWN PHJ [20,30,42], a rendszer pontossiJiW 
HOOHQĘUL]WN [41]. 
 
II. ,GĘVHJpV]VpJHVHPEHUHNMiUiVHOHP]pVHNLQHV]Wp]LVHOHP]pVH, DGDWEDQNOpWUHKR]iVD 
$OWpPDYH]HWĘ.LVV5LWD0 
5pV]WYHYĘN%HMHN=ROWiQ,OO\pVÈUSiG3DUyF]DL5yEHUW 
.XWDWiVFpOMD 
A WRYiEELYL]VJiODWRNHOYpJ]pVpKH]YDODPLQWD]DGDWRN|VV]HKDVRQOtWiViKR]V]NVpJHV
az LGĘVpYIHOHWWLNRQWUROOFVRSRUWDGDWDLQDNIHOYpWHOHAz adatbanknak tartalmaznia kell a 
NO|QE|]Ę VHEHVVpJĦ MiUiVYL]VJiODW VRUiQ PHJKDWiUR]RWW WiYROViJ-LGĘ V]|JMHOOHJĦ pV
alDNYiOWR]iV-MHOOHJĦ SDUDPpWHUHNHW, valamint a IHQWL SDUDPpWHUHN V]yUiViW UHODWtY V]yUiViW
amivel a MiUiVYiOWR]pNRQ\ViJD jelleme]KHWĘ. 
A komplex NXWDWiVQDN IRQWRV NpUGpVH a NLQHV]Wp]LV NLQHV]Wp]LD YDODPLQW a hirtelen 
LUiQ\YiOWR]WDWiVUD W|UWpQĘ UHDJiOiV HOHP]pVH D]D] D PpUpVL UHQGV]HU NLGROJR]iVD XWiQ LGĘV
V]HPpO\HNHVHWpQH]HNHWD]DGDWRNDWLVPHJNHOOKDWiUR]QL 
$]HOYpJ]HWWPXQND|VV]HIRJODOiVD 
1. $]LGĘVV]HPpO\HN W|EEMiUiVVHEHVVpJHQPHJKDWiUR]RWWDGDWEDQNMiW a [3,5,6,15] 
LURGDOPDNEDQLV|VV]HIRJODOWXN, DNpVĘEELNXWDWiVRNNRQWUROOFVRSRUWMiWNpSH]WH 
2. 0HJKDWiUR]WXN D] HJ\V]HUĦVtWHWW MiUiVYL]VJiODWWDO PpUW WiYROViJ-LGĘ
SDUDPpWHUHN YiOWR]pNRQ\ViJiW >@ YDODPLQW D NOLQLNDL MiUiVYL]VJiODWWDO PpUW
WiYROViJ-LGĘ pV V]|JMHOOHJĦ SDUDPpWHUHN YiOWR]pNRQ\ViJiW W|EE MiUiVVHEHVVpJ
HVHWpQ [44,45]. A WiYROViJ-LGĘ, YDODPLQW D V]|JMHOOHJĦ SDUDPpWHUHN
YiOWR]pNRQ\ViJD HOOHQNH]Ę WHQGHQFLiW PXWDWQDN YDODPLQW D YiOWR]pNRQ\ViJ D
YL]VJiOWV]HPpO\SUHIHUiOWNpQ\HOPHVVHEHVVpJpQpODOHJNLVHEE[44,45]. 
3. Az LGĘV HJpV]VpJHV V]HPpO\HN HVHWpQ D NLQHV]Wp]LV YL]VJiODW NHUHWpEHQ
PHJKDWiUR]WXNVWDELOpVPR]JyODSRQW|UWpQĘKHO\EHQMiUiVVRUiQDWpUGt]OHWD
PHGHQFH|YpVDYiOO|YPR]JiVDLW[51]YDODPLQWDPR]JiVRNYiOWR]pNRQ\ViJiW
A KLUWHOHQ LUiQ\YiOWR]WDWiVUD W|UWpQĘ UHDJiOiV YL]VJiODWiKR] PHJKDWiUR]WXN a 
OHQJpVLSDUDPpWHUHNet [32]. 
 
III. &VtSĘt]OHWLHQGRSURWp]LVEHOWHWpV KDWiViQDNELRPHFKDQLNDLHOHP]pVH 
$OWpPDYH]HWĘ,OO\pVÈUSiG 
5pV]WYHYĘN%HMHN=ROWiQ.LVV5LWD M.3DUyF]DL5yEHUW.LVV-HQĘ-WyO
Holnapy Gergely (2006-WyO 
.XWDWiVFpOMD 
$NXWDWiVQDNHJ\LNNpUGpVHKRJ\DQEHIRO\iVROMDFVtSĘt]OHWLNRSiVDMiUiVNpSHWDMiUiV
YiOWR]pNRQ\ViJiW, valamint D NLQHV]Wp]LVW $ NXWDWiV NRPSOH[LWiViQDN EL]WRVtWiViKR] W|EE
NO|QE|]Ę WtSXV~ IHOWiUiVL pV LQYD]LYLWiV~EHOWHWpVLPyGV]HUELRPHFKDQLNDLKDWiViWpV D]RN
|VV]HKDVRQOtWiViWNHOOHOHPH]QL 
$ FVtSĘt]OHWL HQGRSURWp]LV EHOWHWpVHN ELRPHFKDQLNDL HOHP]pVpQHN IRQWRV WHUOHWH D
SURWp]LVHN NLOD]XOiViQDN PLJUiFLyMiQDN HOHP]pVH UDGLRV]WHUHRPHWULDL DQDOt]LVVHO $ NXWDWiV
ÄU|YLGVpJH´ PLDWW FpOXQN D IHOWpWHOHN PHJWHUHPWpVH XWiQ D MHO]Ę JRO\yN EHOWHWpVH D U|YLG
LGHMĦHUHGPpQ\HNIHOGROJR]iVD DN|]pSWiY~, YDODPLQWDKRVV]~ WiY~YL]VJiODWRNHOĘNpV]tWpVH 
 
$]HOYpJ]HWWPXQND|VV]HIRJODOiVD 
1. $FVtSĘt]OHWLNRSiVV]LJQLILNiQVDQPHJYiOWR]WDWMDDMiUiVNpSHW[1,5,6,25] pVD
MiUiV YiOWR]pNRQ\ViJiW [44,45,46]. A NRPSHQ]iFLyEDQ D WpUGt]OHW PHOOHWW D
PHGHQFH|YPHJQ|YHNHGHWWPR]JiVDLQDNYDQIRQWRs szerepe [6, 31, 44, 45]. 
2. $ FVtSĘt]OHWL NRSiV V]LJQLILNiQVDQ EHIRO\iVROMD D VWDELO pV a PR]Jy ODSRQ
W|UWpQĘ KHO\EHQ MiUiV NLQHmaWLNDL SDUDPpWHUHLW DPHO\QHN HOHP]pVpYHO D
PHGHQFH|Y PHJQ|YHNHGHWW V]HUHSH V]LQWpQ EL]RQ\tWKDWy [11,16,]. A hirtelen 
LUiQ\YiOWR]iVRNUD W|UWpQĘ UHDJiOiVW MHOOHP]Ę OHQJpVSDUDPpWHUHN LV
V]LJQLILNiQVDQYiOWR]QDN[32,53]. 
3. $ YL]VJiODWED D GLUHNW-ODWHUiOLV pV D] DQWHUR-ODWHUDOLV IHOWiUiV~ HQGRSURWp]LV
EHOWHWpVHNHW YRQWXN EH PLYHO H] D NpW OHJJ\DNRULEE IHOWiUiVL PyG pV D]
LURGDORPEDQ QHP WDOiOWXQN DGDWRW H NpW PĦWpW ELRPHFKDQLNDL KDWiViQDN
HOHP]pVpUH $ NXWDWiV HUHGPpQ\H KRJ\ D] DQWHUR-lateralis fHOWiUiVL PyG
KDWiViUD D NRUDL pV D] HJ\pYHV HUHGPpQ\HN LV NHGYH]ĘEEHN [33,34], mint a 
KDJ\RPiQ\RVQDN WHNLQWHWW GLUHNW-ODWHUDOLV IHOWiUiVVDO PĦW|WW EHWHJHN
ELRPHFKDQLNDLHUHGPpQ\HL [9, 10]$NXWDWiVpUGHNHVVpJHKRJ\DPĦWpWXWiQ
HJ\pYYHODPHGHQFH|YNRPSHQ]iOyV]HUHSHPHJPDUDGW>@ 
4. $NLQHV]Wp]LVYL]VJiODWRNDWLJHQNRUiQD]D]DPĦWpWHWN|YHWĘ. KpWpVKyQDS
k|]|WW YpJH]WN (J\pUWHOPĦYp YiOW KRJ\ D NLV LQYD]LYLWiV~ EHDYDWNR]iVRN
NLVPpUWpNEHQpVU|YLGHEELGHLJYiOWR]WDWMiNPHJD]L]PRNEHLGHJ]pVpW[11,16].  
5. A radioszteUHRPHWULDL DQDOt]LV IHOWpWHOHLQHN PHJWHUHPWpVH XWiQ D MHO]ĘJRO\yN
EHOWHWpVHPHJW|UWpQWDNRUDLHUHGPpQ\HNNLOD]XOiVWQHPPXWDWQDN[21]. 
 
IV. 7pUGt]OHWLHQGRSURWp]LVEHOWHWpV KDWiViQDNELRPHFKDQLNDLHOHP]pVH 
$OWpPDYH]HWĘ.QROO=VROW-WĘO%HMHN=ROWiQ 
5pV]WYHYĘN%HMHN=ROWiQ,OO\pVÈUSiGKiss Rita M0DJ\DU20iW\iV3DUyF]DL
5yEHUW.LVV-HQĘ-WyO3HWKHVÈNRV-WĘO 
.XWDWiVFpOMD 
$ NXWDWiVQDN HJ\LN NpUGpVH KRJ\DQ EHIRO\iVROMD D MiUiVNpSHW pV D MiUiV
YiOWR]pNRQ\ViJiWDPHQLVFXVVpUOpVHNXWiQLUpV]OHJHVUHV]HNFLyPLYHOH]D]HJ\LNoka lehet 
a WpUGt]OHWLDUWKURVLVNLDODNXOiViQDN 
&pOXQN DQQDN YL]VJiODWD KRJ\DQ EHIRO\iVROMD WpUGt]OHWL NRSiV D MiUiVNpSHW D
NLQHV]Wp]LVW $ NXWDWiV NRPSOH[LWiViQDN EL]WRVtWiViKR] W|EE WtSXV~ IHOWiUiVL pV LQYD]LYLWiV~
EHOWHWpVLPyGV]HUELRPHFKDQLNDLKDWiViWpVD]RN|VV]HKDVRQOtWiViWNHOOHOHPH]QL 
$ WpUGt]OHWL HQGRSURWp]LV EHOWHWpVHN ELRPHFKDQLNDL HOHP]pVpQHN IRQWRV WHUOHWH D
SURWp]LVHN NLOD]XOiViQDN PLJUiFLyMiQDN HOHP]pVH UDGLRV]WHUHRPHWULDL DQDOt]LVVHO $ NXWDWiV
ÄU|YLGVpJH´ PLDWW FpOXQN D IHOWpWHOHN PHJWHUHPWpVH XWiQ D MHO]Ę JRO\yN EHOWHWpVH D U|YLG
LGHMĦHUHGPpQ\HNIHOGROJR]iVDDN|]pSWiY~, YDODPLQWDKRVV]~ WiY~YL]VJiODWRNHOĘNpV]tWpVH 
 
$]HOYpJ]HWWPXQND|VV]HIRJODOiVD 
1. $ UpV]OHJHV PHQLVFHFWRPLD V]LJQLILNiQVDQ PHJYiOWR]WDWMD D MiUiV NLQHPDWLNDL
pV D] L]RPDNWLYLWiVL SDUDPpWHUHLW [35, 36] YDODPLQW D MiUiV YiOWR]pNRQ\ViJiW
[46] D YiOWR]iV WHQGHQFLiMD KDVRQOy D WpUGt]OHWL NRSiV WHQGHQFLiMiKR] $
PHGHQFH|YNRPSHQ]iFLyVV]HUHSHHPĦWpWXWiQOpQ\HJHV [31,35,36]. 
2. $ WpUGt]OHWL NRSiV V]LJQLILNiQVDQ PHJYiOWR]WDWMD D MiUiVNpSHW >5,6,7,38]. A 
NXWDWiV HJ\LN OHJIRQWRVDEE HUHGPpQ\H KRJ\ D NRPSHQ]iFLyEDQ D FVtSĘt]OHW
PHOOHWW D PHGHQFH|Y PHJQ|YHNHGHWW PR]JiVDLQDN YDQ IRQWRV V]HUHSH
[6,7,31,46]. 
3. $WpUGt]OHWLNRSiVV]LJQLILNiQVDQEHIRO\iVROMDDVWDELOpVPR]JyODSRQW|UWpQĘ
helyben MiUiV NLQHWLNDL SDUDPpWHUHLW DPHO\QHN HOHP]pVpYHO D PHGHQFH|Y
PHJQ|YHNHGHWWV]HUHSHV]LQWpQEL]RQ\tWKDWy>37,51]. 
4. $ YL]VJiODWED D haJ\RPiQ\RV WHOMHV D KDJ\RPiQ\RV QDYLJiOW pV D PLQLPiO-
LQYD]tY QDYLJiOW HQGRSURWp]LV EHOWHWpVHNHW YRQWXN EH PLYHO D] LURGDORmban 
QHPWDOiOWXQNDGDWRWHPĦWpWL WtSXVRN ELRPHFKDQLNDLKDWiViQDNHOHP]pVpUH$
NXWDWiV HUHGPpQ\H KRJ\ D OHJNHGYH]ĘEE korai pV HJ\pYHV HUHGPpQ\HNet a 
PLQLPil-invD]LY WHFKQLNiYDO YpJ]HWW PĦWpWHN HVHWpQ NDSMXN [29,38,39]. A 
KDJ\RPiQ\RV WHFKQLND DONDOPD]iViYDO LV V]LJQLILNiQVDQ MDYXOQDN D]
ereGPpQ\HN GH D] HJpV]VpJHV pUWpNHNKH] NpSHVW HOPDUDGiV ILJ\HOKHWĘ PHJ 
[4,9]. $ FVtSĘt]OHWL HQGRSURWp]LV EHOWHWpVHNKH] KDVRQOyan D PHGHQFH|Y
NRPSHQ]iOyV]HUHSHDPĦWpWXWiQHJ\pYYHOLVMHOHQWĘV[38,39]. 
5. A korai NLQHV]Wp]LV YL]VJiODWRNDW DODSMiQ D NLV LQYD]LYLWiV~ EHDYDWNR]iVRN
NLVPpUWpNEHQpVU|YLGHEELGHLJYiOWR]WDWMiNPHJD]L]PRNEHLGHJ]pVpW>37,51]. 
6. $ UDGLRV]WHUHRPHWULDL DQDOt]LV IHOWpWHOHLQHN PHJWHUHPWpVH XWiQ D MHO]Ę JRO\yN
EHOWHWpVH PHJW|UWpQW D NRUDL HUHGPpQ\HN IHOGROJR]iVD WDUW NLOD]XOiVW eddig 
QHPGHWHNWiOWXQN. 
 
V. 9iOOt]OHWLHQGRSURWp]LVEHOWHWpVKDWiViQDNELRPHFKDQLNDLHOHP]pVH 
$OWpPDYH]HWĘ ,OO\pVÈUSiG 
5pV]WYHYĘN.LVV5LWD M3DUyF]DL5yEHUW.LVV-HQĘ-WyO1\tUL3pWHU-WyO 
.XWDWiVFpOMD 
$ YiOOt]OHWL PR]JiVHOHP]pV IHOWpWHOHLQHN PHJWHUHPWpVH XWiQ D NXWDWiV HJ\LN NpUGpVH
KRJ\DQ EHIRO\iVROMD D PR]JiV NpSpW D PXOWLGLUHNFLRQiOLV LQVWDELOLWiV PLYHO ez lehet a 
YiOOt]OHWLDUWKURVLVNLDODNXOiViQDN egyik oka.  
&pOXQN DQQDN YL]VJiODWD KRJ\DQ EHIRO\iVROMD YiOOt]OHWL DUWKURVLV D PR]JiV NpSpW $
YL]VJiODW NRPSOH[LWiVD N|YHWNH]WpEHQ NpWWtSXV~ YiOOt]OHWL SURWp]LV ELRPHFKDQLNDL KDWiViW
FpOV]HUĦYL]VJiOQL 
  
$]HOYpJ]HWWPXQND|VV]HIRJODOiVD 
1. $ YiOOt]OHW PR]JiVHOHP]pVpKH] V]NVpJHV PpUpVL PyGV]HU NLGROJR]iVD
YHULILNiOiVD [8,12,26] YDODPLQW D PR]JiVW OHtUy NLQHPDWLNDL SDUDPpWHUHN
GHILQLiOiVDXWiQ [8,16,26] HOHPH]WNDPXOWLGLUHNFLRQiOLV LQVWDELOLWiVKDWiViWD
PR]JiV NLQHPDWLNDL SDUDPpWHUHLUH [8,13], valamint HJ\V]HUĦ pV |VV]HWHWW
PR]JiVRNHVHWpQD]L]RPDNWLYLWiVLSDUDPpWHUHNUH[17]. 
2. $NXWDWiVWDIXWDPLGĘHOHMpQHOWXGWXNNH]GHQLtJ\OHKHWĘVpJQ\tORWWDUUDKRJ\
D NO|QE|]Ę NH]HOpVL PyGRN PĦWpWL pV NRQ]HUYDWtY NRUDL [40,49] pV
N|]pSLGHMĦ KDWiViW [50] LV YL]VJiOMXN $ NXWDWiV HUHGPpQ\H KRJ\ FVDN
NRQ]HUYDWtY WHUiSLiYDO D] L]RPDNWLYLWiV csak U|YLG LGHLJ PtJ D PR]JiV 
HJ\iOWDOiQQHPiOOtWKDWyKHO\UH [49,50]. 
3. $ YiOOt]OHWL NRSiV LJHQ ULWND MHOHQVpJ HPLDWW D EHWHJHN EHYiODV]WiVD ODVV~
folyamat. $] HOYpJ]HWW YL]VJiODWRN DODSMiQ a YiOOt]OHWL NRSiV OpQ\HJHVHQ
FV|NNHQWL D KXPHUXV HOHYDWLR PR]JiVWDUWRPiQ\iW YDODPLnW D YiOOt]OHW
PR]JiVD V]LJQLILNiQVDQ FV|NNHQ $] DGDWRN IHOGROJR]iVD MHOHQOHJ LV WDUW D
SXEOLNiFLyHOĘNpV]tWpVDODWWYDQ 
4. $YiOOt]OHWL SURWeWL]iOiV~M pVN|OWVpJHVPĦWpWWtSXV KDWiViQDNELRPHFKDQLNDL
HOHP]pVpUĘOQHPWDOiOWXQNLURGDOPLDGDWRW.XWDWiVXQNEDQNpWWtSXVWDz inverz 
pVQRUPiO WtSXVWKDVRQOtWRWWXN|VV]H$EHWHJHNXWiQN|YHWpVH MHOHQOHJL LV WDUW
$] HGGLJL HUHGPpQ\HN D]W PXWDWMiN KRJ\ D NpW WtSXV ELRPHFKDQLNDL KDWiVD
V]LJQLILNiQVDQ HOWpU HJ\PiVWyO HQQHN RND HJ\UpV]W D SURWp]LV IHOpStWpVH
PiVUpV]WDNO|QE|]ĘLQGLNiFLy 
  
$IHQWUpV]OHWH]HWWNXWDWiVLWHUOHWHNHUHGPpQ\HLQNtYODNXWDWiVQDNpUWpNHVÄPHOOpNWHUPpNH´
KRJ\ D] HGGLJL NXWDWiVRN |VV]HIRJODOyMDNpQW HONpV]OW D 0RGHOOH]pV D ELRPHFKDQLNiEDQ
V]HUNHV]WĘ+DOiV]*iERUFtPĦHJ\HWHPLWDQN|Q\YW|EEIHMH]HWH[23,24,26,27,28,]. 
$ PpUpVL PHWyGXVRN YHULILNiOiVD VRUiQ ILDWDO HJpV]VpJHV V]HPpO\HNHW LV PpUWQN, amelyek 
pUGHNHVHUHGPpQ\HLWNpWcikkben LV|VV]HIRJODOWXN[2,52]. 
 
3XEOLNiFLyN 
A IHQW UpV]OHWH]HWW ĘW NXWDWiVL WHUOHW HUHGPpQ\HLUĘO  N|Q\YIHMH]HWEHQ  IRO\yLUDWFLNNEHQ
(impakt faktor: 12,508; WRYiEELYiUKDWyLPSDNWIDNWRUEtUiOWNRQIHUHQFLDFLNNEHQ
QHP]HWN|]LHOĘDGiVEDQV]iPROWXQNEH$NXWDWiVHUHGPpQ\HL NpWGRNWRULGLVV]HUWiFLy ,OO\pV
ÈUSiG pV %HMHN =ROWiQ DODSMiW NpSH]WpN $ NXWDWiV WpPDYH]HWĘMH D] HOĘ]Ę pV MHOHQ 27.$
NXWDWiV HUHGPpQ\HLW KDELOLWiFLyV GROJR]DWiEDQ IRJODOWD |VV]H TRYiEEL  PDJ\DU pV 
QHP]HWN|]LHOĘDGiVYDODPLQWEtUiOWIĘNpQWQHP]HWN|]LNRQIHUHQFLDFLNNV]OHWHWt. Ezeket a 
SXEOLNiFLyV MHJ\]pN QHP WDUWDOPazza, mivel NpVĘEE kiEĘYtWYH LOOHWYH |VV]HYRQYD
IRO\yLUDWFLNNekEHQMHOHQWHWWk meg,  
  
$IXWDPLGĘDODWWEHN|YHWNH]HWWV]HPpO\LYiOWR]iVRN 
$NXWDWiVEyONLOpSHWWNXWDWyN 
3DUyF]DL 5yEHUW PpUQ|N D %0( 0ĦV]DNL 0HFKDQLND 7DQV]pN GRNWRUDQGXV]D -ben 
WiYR]RWW D](J\HWHPUĘOpVH]WN|YHWĘHQDNXWDWiVEDQQHPiOOWPyGMiEDQUpV]W venni. 
Knoll Zsolt RUWRSpG-WUDXPDWROyJXV V]DNRUYRV 3K' -EHQ WHOMHV PpUWpNEHQ D
PDJiQV]IpUiEDQKHO\H]NHGHWWHOpVH]WN|YHWĘHQDNXWDWiVEDQQHPiOOWPyGMiEDQUpV]WYHQQL
2007-WĘONH]GĘHQD]DOWpPDYH]HWĘLIHODGDtaLW%HMHN=ROWiQYHWWHiW 
 
$NXWDWiVKR]FVDWODNR]RWWNXWDWyN 
.LVV -HQĘ RUWRSpG-tUDXPDWROyJXV V]DNRUYRV 3K' RV]WiO\YH]HWĘ IĘRUYRV DNL D
radiosztereometriai analt]LV 56$ KD]DL ~WW|UĘMH -EDQ FVDWODNR]RWW NXWDWiVXQNKR]. Az 
56$ PpUpVHN IHOWpWHOHLW V]DNPDL LUiQ\tWiVD PHOOHWW 6]W -iQRV .yUKi] 2UWRSpGLDL-
7UDXPDWROyJLDL 2V]WiO\iQ WXGWXN megteremWHQL )RQWRV V]HUHSHW YiOODOW D PXOWLGLUHNFLRQiOLV
LQVWDELOLWiVVDO UHQGHONH]Ę EHWHJHN PĦWpWL NH]HOpVpEHQ D YiOOt]OHWL HQGRSURWp]Lsek 
EHOWHWpVpEHQYDODPLQWa betegek biomechanikai HUHGPpQ\HLQHNpUWpNHOpVpEHQ 
2006-ban pV -ban D NXWDWiVEDQ UpV]WYHYĘk OLVWiMiW Holnapy *HUJHO\ pV 3HWKHV ÈNRV
RUWRSpG V]DNRUYRV pV HJ\pQL NpS]pVEHQ UpV]WYHYĘ 3K' KDOOJDWyNNDO HJpV]tWHWWN NL DNLN D
FVtSĘt]OHWL pV WpUGt]OHWL SURWp]LVHN EHOWHWpVpQHN KDWiVD D NLQHV]Wp]LV SDUDPpWHUHNUH
DOWpPiNEDQNXWDWWDN(QQHNRNDKRJ\,OO\pVÈUSiGDNXWDWiVUpV]WYHYĘMHPDUDGW de hosszabb 
NOI|OGLWDUWy]NRGiVD, PDMGD.OLQLNiUyOD6]W-iQRV.yUKi]EDYDOyWiYR]iVDXWiQezekben az 
WpPiNEDQQHPWXGRWWUpV]WYHQQL 
1\tUL3pWHURUWRSpG-WUDXPDWROyJXVV]DNRUYRVHJ\pQLNpS]pVEHQUpV]WYHYĘ3K'KDOOJDWy
yWD YHV] UpV]W NXWDWiVXQNEDQ PLYHO NXWDWiVL WpPiMD D YiOOt]OHWL HQGRSURWp]LV EHOWHWpVHN
KDWiViQDN YL]VJiODWD )HODGDWD YROW D PXOWLGLUHNFLRQiOLV LQVWDELOLWiVVDO UHQGHONH]Ę EHWHJHN
N|]pSWiY~HUHGPpQ\HLQHNpUWpNHOpVHYDODPLQWDYiOOt]OHWLHQGRSURWp]LVHNEHOWHWpVpEHQ YDOy
N|]UHPĦN|GpVpVH]HQV]HPpO\HNELRPHFKDQLNDLHUHGPpQ\HLQHNpUWpNHOpVH 
Kiss Marianna, rezidens, PhD-KDOOJDWy  pY YpJpQ FVDWODNR]RWW D NXWDWiVXQNKR] PLYHO
NXWDWiVL WpPiMD D WpUGt]OHWL SURWp]LVHN NLOD]XOiViQDN N|YHWpVH 56$ PyGV]HUUHO )HODGDWD D
WpUGt]OHWL SURWp]LVHN NRUDL XWiQN|YHWpVH 56$-YDO YDODPLQW UpV]W YHWW D PyGV]HU
YHULILNiOiViEDQLV 
 
$IXWDPLGĘDODWWDNXWDWiVWQHKH]tWĘKiWUiOWDWyN|UOPpQ\HN 
$ NXWDWiVW D IXWDPLGĘ DODWW W|EE NOVĘ N|UOPpQ\ KiWUiOWDWWD DPHO\HNQHN D PHJROGiVD
LGĘLJpQ\HVYROW$YiOWR]iVRNPLDWWDN|OWVpJYHWpViWFVRSRUWRVtWiViWLVHQJHGpO\H]WHWQLNHOOHWW 
1. (UHGHWL WHUYHLQN DODSMiQDPpUpVHNHW D%0(%LRPHFKDQLNDL/DERUDWyULXPiEDQ WDOiOKDWy 
Zebris ultrahang-DODS~ UHQGV]HUUHO pV D] DKKR] FVDWODNR]y IHOGROJR]y SURJUDPRNNDO
NtYiQWXNHOYpJH]QL ,GĘN|]EHQD/DERUDWyULXPpVD7DQV]pNYH]HWpVHDEHWHJHNPpUpVpW
PHJV]QWHWWH D] HV]N|]|N QDJ\IRN~ HOKDV]QiOyGiVD YDODPLQW D QHP PHJIHOHOĘ
LQIUDVWUXNW~UD |OW|]Ę YiUDNR]y KHO\LVpJ KLiQ\D PLDWW $ PpUpVHN HOYpJ]pVpKH] PiV
KHO\V]tQWNHOOHWWNHUHVQQN$ PpUpVHNHWV]HSWHPEHUpWĘOD6]ROQRNL0È9.yUKi]
%LRPHFKDQLNDL /DERUDWyULXPiEDQ YpJH]WN (] OpQ\HJHVHQ PHJQ|YHOWH D] XWD]iVL
N|OWVpJHW(gyes betegek V]iOOtWiVDQHPYROWPHJROGKDWyH]HNNLHVWHND]XWiQN|YHWpVEĘO
$NRUDLYL]VJiODWRNNLQHV]Wp]LV(0*HOYpJ]pVpKH]DEHWHJHNQHPV]iOOtWKDWyNtJ\6(
2UWRSpGLDL .OLQLNiMiQ HJ\ NLVHEE ODERUDWyULXP NHUOW NLDODNtWiVUD. BHV]HU]pVUH NHUOW
KRUGR]KDWy (0* UHQGV]HU DPHO\HW D YiOOt]OHWL PpUpVHNQpO pV D WpUGt]OHWL SURWp]LV 
EHOWHWpVHNNRUDLKDWiViQDNHOHP]pVpQpOKDV]QiOWXQN 
2. $] HJpV]VpJJ\ ILQDQV]tUR]iViQDN PHJYiOWR]WDWiV PLDWW D SURWp]LV EHOWHWpVHN V]iPD
OpQ\HJHVHQ FV|NNHQW $ V]LJRU~ EHYiODV]WiVL N|UOPpQ\HN PLDWW D V]NVpJHV HVHWV]iP
FVDNODVVDQYROWHOpUKHWĘ(QQHNN|YHWNH]WpEHQDYiOOt]OHWLSURWp]LVKDWiViQDNHOHP]pVH
XWiQN|YHWpVH MHOHQOHJ LV WDUW D QHP]HWN|]L SXEOLNiFLy D N|YHWNH]Ę pYEHQ DGKDWy OH A 
FVtSĘt]OHWLSURWp]LVKDWiViQDNHOHP]pVH YDODPLQWDNO|QE|]ĘWtSXV~WpUGt]OHWLSURWp]LV
EHOWHWpVHN NRUDL KDWiViQDN HOHP]pVH WpPiNEDQ PDJ\DU Q\HOYĦ, valamint OHNWRUiOW
LGHJHQQ\HOYĦNRQIHUHQFLDV]OHWHWWGHDQHP]HWN|]LLPSDNWIDNWRURV~MViJEDQPHJMHOHQĘ
FLNNHNKH]D]HVHWV]iPRWQ|YHOQLNHOO 
3. $ NXWDWiV UpV]WYHYĘLQHN WiYR]iVD 3DUyF]DL 5yEHUW .QROO =VROW KRVV]DEE NOI|OGL
WDUWy]NRGiVDPXQNDKHO\YiOWiVD ,OO\pVÈUSiGPLDWW~MNXWDWyNHolnapy Gergely, Kiss 
-HQĘ Kiss Marianna, 1\tUL 3pWHU 3HWKHV ÈNRV EHYRQiVD YiOW V]NVpJHVVp DNLNQHN
betaQtWiVD WXGRPiQ\RV IHONpV]tWpVH LGĘW LJpQ\HOW $ munkahelyYiOWiV PLDWW D 56$
PpUpVHNHW QHP WXGWXN D 6( 2UWRSpGLDL .OLQLNiMiQ YpJH]QL HPLDWW ~M UHQGV]HUW NHOOHWW
NLpStWHQLD6]HQW-iQRV.yUKi]2UWRSpGLDLpV7UDXPDWROyJLDL2V]WiO\iQ 
4. $ NXWDWiV WpPDYH]HWĘMH D] 07$ 7iPRJDWRWW .XWDWyFVRSRUW PHJV]ĦQpVH XWiQ  pV
N|]|WW3pFVUHNHUOWIĘiOOiVEDQDPHO\V]LQWpQKiWUiOWDWWDDNXWDWiVRNYpJ]pVpW 
 
